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MIZLANT 84 DATA REPORT
RESULTS OF AN OCEANOGRAPHIC CRUISE TO THE GREENLAND SEA
AUGUST- SEPTEMBER 1984
by
Robert H. Bourke and Robert G. Paquette
I . INTRODUCTION
This report presents the oceanographic data acquired
during the cruise of the U. S. Coast Guard ice breaker
NORTHWIND (WAGB-282) to the continental shelf area of the
Greenland Sea during August and September 1984. This
cruise has been designated Arctic East 1984 (AE84), but
for continuity with past cruises is also termed MIZLANT
84. The cruise had two primary objectives: (a) to map
the bathymetry of the shelf between 76° and 82°N, and (b)
to conduct CTD soundings in these waters to establish the
circulation and water mass structure over the troughs and
shoals of the shelf. Because of very light ice
conditions, both of these objectives were completely met.
The NORTHWIND track covered over 6500 km (3500 miles)
providing continuous depth soundings over the entire
track. Over 300 CTD stations were made while on the
shelf, most conducted at 10-15 km intervals in the high
interest areas of the troughs, coastal region and other
areas of rapidly changing bottom depth. A preliminary




The scientific party boarded NORTHWIND between 17 and
19 August 1984 in Reykiavik, Iceland. The members of the
scientific party and their affiliations are:
Dr. Robert H. Bourke, Naval Postgraduate School,
Chief Scientist
Dr. John L. Newton, Polar Research Laboratory
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Mr. Robert K. Perry, Planning Systems, Inc., Chief
Bathymetrist
Mr. Kim 0. McCoy, Private Consultant to NPS
LCDR Mark D. Tunnicliffe, CAF, Student NPS
Mr. George E. Betts, Student NPS.
Prior to boarding NORTHWIND, Drs . Bourke and Newton
visited Dr. Peter Wadhams on 17 August at the Scott Polar
Research Institute of the University of Cambridge,
England. The purpose of the visit was to learn of
oceanographic conditions along the ice edge and the East
Greenland Polar Front (EGPF) as delineated in June and
July by the MIZEX participants. We discussed the
characteristics of the "Molloy Deep" gyre or eddy which
was observed and sampled several times throughout the
summer during the MIZEX experiment. Dr. Wadhams provided
us with a photo of the area as observed by the NCAA-
7
satellite visual band on 27 August 1984. As seen in
Figure 1, this shows only a moderate ice concentration
near the shelf break and almost no ice over most of the
shelf. This lack of ice, at most 7-8 tenths in patches
but more generally 2-3 tenths, was confirmed once
NORTHWIND arrived on the shelf; it was singularly
responsible for the large amount of bathymetric and CTD
data gathered. Daily visual-band photographs for the
period July-September 1984 were obtained after the cruise
was completed from the satellite tracking station at
Tromso, Norway.
The cruise track and location of CTD stations are
indicated in Figure 2. Sampling commenced on 22 August
and terminated four weeks later on 16 September. A
listing of the location of all CTD stations and ancillary
climatological data at each station is shown in Appendix
A. The atmospheric pressure, air temperature, and wind
speed and direction measured every 6 hours are shown in
Figures 3, 4, and 5. The pulse- like nature of the
pressure curve reflects periods of bright, sunny weather
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(periods of high pressure) and cloudy, drizzley days (low
pressure). No major storms passed through the area during
the cruise. The depressions in the pressure pattern are
due to storms which passed far to the south. Throughout
the cruise the air temperature hovered about the freezing
point, generally remaining within the ±3°C band. The
correlation of air temperature with atmospheric pressure
is weak. Wind speeds were generally low, mostly in the 5
to 10 knot range. Periods of wind speeds in excess of 10
knots were generally limited to less than a day except for
the period 3 to 4 September when the wind speed remained
consistently above 15 knots.
A detailed bathymetry of the East Greenland continental
shelf is shown in Figure 6. The bottom contours were
derived from earlier unclassified sources, supplemented by
the soundings taken at each CTD station during the cruise.
Similar data from the NORTHWIND 81 and WESTWIND 79 cruises
to this area were also incorporated to expand and
corroborate the 1984 data set. The existence of several
cross-shelf troughs and one lying parallel to and below
the fast ice edge along the Greenland coast are readily
identifiable
.
After completion of data editing, including despiking
and removal of spurious data points, plotting routines
were used to display property profiles for each station:
temperature, salinity, sound speed, and density (<J* ).
These are plotted compactly either two or four stations
per page depending on the water depth and are displayed in
Appendix B.
III. INSTRUMENTATION
The primary oceanographic instrument was the Neil
Brown Instrument Systems (NBIS) Mark III CTD. Data were
collected, stored, and displayed using a Hewlett-Packard
9835A computer and 9872A x-y flat-bed plotter. Early in
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the cruise the plotter failed. All subsequent graphical
outputs were done on the back-up plotter, a Hewlett-
Packard 9225B. As in the past, a wire cage was
constructed around the base on the CTD to protect the
sensors from damage due to ice. No apparent deviation in
sensor accuracy has been noted using this technique.
The temperature and conductivity sensors of the NBIS
CTD were calibrated at NPS prior to the cruise. A
calibrated 3200 decibar pressure sensor was also installed
at NPS in order to make deep casts to better establish the
baroclinic circulation and transport. Although much of
the cruise was conducted in shallow water (<300 m) , the
vertical resolution of the sensor was more than adequate
to resolve all finestructure features of interest. A post-
cruise calibration was conducted to establish if any drift
occurred. The comparison between pre- and post-cruise
conductivity calibrations was inconclusive. An error in
either or both calibration curves is likely to have
occurred; the uncertainty is about ±0.005. However, a
comparison between salinities measured at two nearby
stations, one taken at the beginning of the cruise, the
other near the end of the cruise, and each at about 1000 m
depth where the salinity profile is quite stable, shows no
drift greater than 0.001 ppt occurred. No bottle
salinities were available for calibration due to
mechanical failure of the laboratory salinometer.
A light-weight, portable STD was provided by Mr. McCoy
for use as a back-up as well as deployment from the ship's
helocopters and/or small boat. This is a new, state-of-
the-art instrument manufactured by Applied Micro Systems
of Vancouver, B. C. It appears to be an ideal replacement
for the 15-year old APL/UW light-weight profiler. McCoy
has acquired a battery-operated, motorized portable winch
of the APL variety to replace the manually operated winch
used on this cruise. Eight STD casts were made with this
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unit; several casts were made with it strapped to the NBIS
CTD for intercomparison. The precision of the STD is well
within the needs of our measurement program (Figure 7).
However, the vertical resolution should be increased, a
feature already incorporated into a more advanced model of
this STD.
The two embarked helicopters were used extensively in
an ice reconnaisance role. Fourty-five sorties were flown
for a total of 71 flight hours. Many additional miles of
echo soundings were gained, especially along the Greenland
coast, due to helicopter assistance in locating navigable
leads in the ice.
IV. REFERENCES
Bourke, R. H. , Preliminary Results of the Oceanographic
Cruise of USCGC NORTHWIND to the Greenland Sea,
August-September 1984, NPS 68-84-019, Naval
Postgraduate School, Monterey, 12 p., 1984.
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Explanation of Heading Codes
The heading of the printed output uses the coding from
NODC Publication M-2, August 1964, with a few exceptions.
Heading entries which are not self-explanatory are as
follows: MSQ is the Marsden square, and DPTH is the water
depth in meters. Wave source direction (WVD) is in tens
of degrees, but the direction 00 indicates calm seas due
to ice dampening. The significant wave height is coded by
Table 10 (code f 2 = height in meters). Wind speed, V, is
coded as Beaufort force, Table 17. The barometer is in
millibars, less 1000 if more than 3 digits; wet and dry
bulb temperatures are in degrees C. The present weather
is from Table 21 with cloud type and amount from Tables 25
and 26, respectively. The combination 4 X 9 indicates
that clouds cannot be observed usually because of fog
conditions. The visibility is from Table 27 which is
roughly in powers of two with code 4 = 1-2 km. The ice
concentration, ICE, is in tenths; amounts less than one
tenth are preceded by a minus sign and indicate
concentrations in powers of ten, e.g., lO- 4* = -4.
The entry, NAV, is a code to identify the accuracy of
each station position based upon the navigation system
used. Code 1 indicates a position determined by visual
sightings, radar or by navigation satellite; Code 2 a
position determined by Omega or Loran; and Code 3 a
position determined by dead reckoning.
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Property Profiles For MIZLANT 84 Stations
This section contains plots of temperature, salinity,
sound speed, and sigma-t for the 333 stations of MIZLANT
84 which were successfully recovered from the cassette
tapes of the data logging system. Three stations were not
recoverable: 104, 206, and 279. Raw temperature and
salinity profile plots for these stations are available
but are not included in this report. Down and up traces
were obtained at about half the stations, mostly during
the first part of the cruise. Only the down casts are
presented in this report
.
Because of the small range of properties for those
stations well within the ice pack and the large difference
in properties between shallow and deep water stations, it
was necessary to use expanded T, S, and D scales. This
has necessitated variable scaling to be used in all three
parameters. The shallow-water stations are plotted four
per page while the deep-water stations are shown two per
page. To assist in distinguishing between curves the
temperature profile has been darkened three times while
the salinity trace only twice. The curves are also
labeled: T for temperature, S for salinity, SV for sound
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